Employing the Structural Time Series Model (STSM) approach suggested by Harvey (1989 Harvey ( , 1997 , and based on annual data for the UK from 1967-2002, this paper reiterates the importance of using a stochastic rather than a linear deterministic trend formulation when estimating energy demand models, a practice originally established by Hunt et al. (2003a,b) using quarterly UK data. The findings confirm that important non-linear and stochastic trends are present as a result of technical change and other exogenous factors driving demand, and that a failure to account for these trends will lead to biased estimates of the long-run price and income elasticities. The study also establishes that, provided these effects are allowed for, the estimated long-run elasticities are robust to the different data frequencies used in the modelling.
I. Introduction
Energy demand is a derived demand, not demanded for its own sake but for the services it gives in conjunction with energy using appliances and capital stock. Hence, the amount of energy demanded is dependent upon the efficiency of the appliance and capital stock. How this is captured when estimating energy demand functions has been debated for some time; in particular whether or not to incorporate a simple deterministic time trend (Beenstock and Willcocks, 1981 , Kouris, 1983a and 1983b , Welsch, 1989 , and Jones 1994 . More recently it has been argued that in addition to this 'technical progress' (or 'energy efficiency') effect and the normal economic and environmental variables (such as income, price and temperature) there are other important exogenous factors (such as consumer preferences and economic structure) that should also be encompassed; it therefore being unrealistic to expect a simple deterministic time trend to capture the sum of these underlying trends (Hunt et al., 2003b) .
Furthermore, in order to capture these effects adequately, the Structural Time Series Model (STSM) suggested by Harvey (1989 Harvey ( , 1997 is embraced allowing the Underlying Energy Demand Trend (UEDT) to be stochastic (Hunt et al., 2003b) .
Previous published studies using this approach have been conducted using seasonally unadjusted quarterly data. Consequently, in addition to the stochastic underlying trend, they have incorporated a stochastic approach to modelling the seasonality as opposed to the more traditional approach using deterministic quarterly dummies. Arguably, the use of both a stochastic trend and stochastic seasonals influence the estimated shape of the UEDT and the estimated income and price elasticities. Therefore, in this study an annual data set is utilised for the UK to estimate energy demand functions along with their associated UEDTs for the whole economy and the residential, manufacturing and transportation sectors.
This allows for a comparison of the quarterly estimates by Hunt et al. (2003a) and hence an examination of whether the different frequency data has an effect on the estimated UEDTs and the estimated long-run income elasticities. The paper therefore proceeds as follows. In the following section the methodology is outlined. Section III presents the results for the various sectors of the UK followed by a summary and conclusion presented in Section IV.
II. Model and Methodology
Aggregate demand for the whole economy and the three sub-sectors are represented by:
where, e is the natural logarithm of energy consumption, µ is the stochastic trend component (the UEDT) , Z is a k×1 vector of explanatory variables (economic activity and real energy prices in natural logarithms plus temperature), δ is a k×1 vector of unknown parameters and ε is the disturbance term. The UEDT is assumed to follow a stochastic process:
and For each sector, the general model in Equation (1) function via the prediction error decomposition method using the Kalman filter incorporated in STAMP 5.0 (Koopman et al., 1995) . Following the general-tospecific methodology the coefficients of insignificant variables and hyperparameters are gradually deleted according to goodness-of-fit criteria and ensuring that an exhaustive list of diagnostic tests are passed to arrive at the final preferred model. 2 In addition, the preferred models are re-estimated by imposing zero restrictions on non-zero hyperparameters in order to conduct Likelihood Ratio (LR) tests of the stochastic versus the deterministic specifications.
III. Empirical Results
Annual data for the whole economy and the residential, manufacturing and {Insert Table 1 
about here}

Whole Economy
No dynamic terms are needed in this model, whereas an impulse dummy for 1979 is included to ensure the normality of the auxiliary residuals but its inclusion or exclusion has no discernable effect on the estimated elasticities or the shape of the UEDT. The shape of the UEDT for the whole UK economy given in 
IV. Summary and Conclusion
In this study, the STSM has been utilised to estimate aggregate energy demand functions for the UK whole economy and the residential, manufacturing and transportation sectors using annual data over the period 1967 to 2002. The results highlight the importance of adopting the stochastic trend formulation to estimate the UEDT when estimating energy demand functions since a simple deterministic trend is unable to capture the subtleties of the underlying exogenous effects and hence result in biased elasticity estimates. Moreover, this study shows that not only the direction and slope of the UEDT but also the estimated long-run elasticities are robust to different frequency data. 
